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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

TECHENICAT. NOTE NO. 1553

COMPRESSIVE STRENGTH OF 24S-T ATUMINUM-ATLIOY FLAT PANELS
WITH LONGITUDINAT, FORMED HAT-SECTION STIFFENERS HAVING
FOUR RATIOS OF STIFFENER THTCKNWESS TO SKIN THICKNESS

By Williem A. Hickmen and Norrls F. Dow
SUMMARY

Results are presented for a test program on 24S-T aluminum—elloy
flat compression panels with longitudinal formed hat-section stiffeners.
The results for panels in which the thilcknesses of the stiffener materlal
are 0.39 and 1.25 times the skin thickness are presented and incorporated
with the results previously presented for peanels in which the thicknesses
of the stiffener material are 0.63 and 1.00 times the skin thickness.

The results, presented in tabular and graphical form, show the effect of
the relative dimensions of a panel on the buckling stress and the average
stress at failure.

INTRODUCTION

An extensive experimental investigation of the strength of

24s-T aluminum—elloy flat compresslion panels with longitudinal formed
7—section stiffeners was reported in reference 1. The data presented in
reference 1 were reworxed on the basis of a selected design parameter and
were used for the preparation of design charts in reference 2., A simllar
investigation is now being completed on panels of the same material with
formed hat—sectlon stiffeners in order to make design charts and also to
provide an eventuel comperison of the structural efficiencies of the two
types of stiffener. '

This compression—panel test program consisted of four parts. The
first two parts, for which the thicknesses of the stiffener materisal

were 0.63 and 1.00 times the skin thickness, were reported in references 3

and 4. The last two parts, for which the thicknesses of the stiffener
meterial were 0.39 and 1.25 times the skin thickness, have now been com—
pleted and are presented herein wlth the results of the first two parts.

The present paper deals only with the data as obiained; no attempt
has yet becn made to prepare design charts from these data.



SYMBOLS

Symbols for dimensions of panel cross sections are shown in
figure 1. In addition, the following symbols are used:

Pi compressive load per inch of panel width, kips per inch

t cross—-sectional area per inch of panel width, expressed as an
equivalent or average thickness, lnches

L length of panel, inches

c coefficient of end fixity in Fuler column formula

Ocr local-buckling stress of skin or stiffener, ksl

E} aver;ga stress at failure, ksi

TEST SPECIMENS

A typical cross sectlon of the test panela is shown in figure 1.
Both the skin and the stiffeners were made of 24S-T aluminum-alloy shest
with the grain of the material parallel to the longitudinal axis of the
panels. The wlith—grain compressive yleld strength of the skin material
ranged between 42.2 kai and 47.9 ksi with an average of 43.8 ksi and
that of the stiffener material before forming varied between 41.9 kai
and 46.2 ksl with an average of 44.3 ksi.

For the tests reported herein, the nominal thicknesses of the skin
material were 0.102 inch, 0.064 inch, 0.040 inch, and 0.032 inch and the
nominal stiffener thickness was 0.040 inch. The nominal ratios of the
stiffener thickness to the skin thickness ty/tg were therefore constant,
the values being 0.39, 0.63, 1.00, and 1.25, respectively. With these
dimensions known, numerical values for all other cross—sectional dimen—
sions can be found by means of the proper dimension ratios. The
stiffeners were formed from flat sheet to an inside radius of 0.125 inch

for all bends %z a For panels having % = 0.39, 0.63, 1.00,

and 1.25, the widths of the attachment flange by were 0.85 inch,
0.75 inch, 0.65 inch, and 0.55 inch, respectively. The rivet lines on
the stiffeners were on the longitudinal center lines of the atiachment
flanges.

The NACA flush—riveting method (method E of reference 5) was
employed in the construction of the test specimens. The rivet holes
were countersunk on the skin side of the panel to a depth of three—fourths
of the skin thickness, the countersink having en included angle of &0°
Ordinary flat-head AL7S~T aluminum-slloy rivets were inserted from Lhe
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gstiffener side, and the shanks were upset into the countersunk cavity.
The protruding part of the upset shank was then milled off to provide

a smooth surface. The rivet diameters and rivet pitches used are shown
in the following table: '

Rivet Rivet
! ty/tg diameter . pitch
(in.) (in.)
0.39 3/16 1
.63 5/32 3/
1.00 1/8 1/2
1.25 3/32 '3/8

METHOD OF TESTING

The specimens were tested flat—ended, without side. support, in the
1,200,000-pound—capacity testing machine st the Langley structures
research laboratory. Within the range of loads used, the indicated
load on the testing machine was wlthin one-half of 1 percent of the
epplied load. Provisions were made for sgetting the specimens in the
testing machine in such a manner as to maintain the flatness of the
panels and afford uniform bearing at the ends. Figure 2 shows a failed
panel in the testing machine.

Resistance-type wire strain gages were used to msasure sirains at
successive increments of load. The gages were placed In those locations
on the stiffeners and skin where buckles were expected to appear first.

METHODS OF TREATING TEST DATA

In reference 6, the coefficient of end fixity ¢ was found to be
gbout 3.75 for panels which wers tested flat—ended in the same tesiing
machine used in the present ilnvestigetion. Because the panels of this
investigation are similar to the panels of reference 6, this value
of ¢ was used in working up the present data. ~

In order to obtein the average stress at fallure op, the load
at which failure occurred wae divided by the cross—sectional area of the
peiel. No adJjustment was nmede to offset ithe effect of having &n unequal
number of stiffeners and bays. Tke effect of such an adJjustment would
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be to %ecrease slightly the values of g, &t high velues of ;g

IJif" Inesmuch as the purpose of the present paper is to present -
c

test date, however, and not to prepere finel design charts, the adJjust—

ment was consldered unwerranted.

and

The local buckling load was determined by the "strain-reversal
method" (see reference 7) as the load at which a plot of the strains
near the crest of a buckle first shows & decreesing strain with in—
creasing load. The buckling load was divided by the cross—sectional
area of the panel to give the cbserved buckling stress. An adjustment
was made in the observed buckling stress to correct for slight variations
of the actual dimensions from the nominal dimensions of the specimens.
The method for making the adjustment is explained in the appendix of
reference 3.

Because stresses are determined by the relative rather than by the
absolute dimensions of the panels, nondimensional ratlios are used in

P
presenting the date. In reference 2 the quantity i—i—- 1s developed

c
as & sultable parameter against which to plot the average stress at
maximum load. This parameter is used in plotting the results of the
tests in the present investigation.

RESULTS AND CONCLUSIONS

The primery resulte of this investigation are to be found in tables 1
to 16 and figures 3 to 18. -

Tebles 1 to 16 (facing figs. 3 to 18, respectively) list both the

observed and the adjusted buckling stresses, together with the average
Py
stress at failure, for corresponding values of . The nominal
’ LAV

values of © are included in the tables for convenience in meking
comparisons with other panels. Vealues of kaé; are also given.

In figures 3 to 18 the average stress at failure E} is plotted

against for the vearious dimension raetios used. The'in;tial dashed

i
LﬁZ? i
parts of the curves were computed from the column strength of the panels
based on nominal dimensions asnd the combination of Euler and straight-line .
column curves recommended for 24S-T aluminum—elloy material in reference 8;
the solid-line parts of the curves were drawn through the experimental )
test points. _ : ' -

The following conclusions may be drawn regarding the effect of the
various dimension ratios on the strength of the test panels. It is
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assumed that as each dimension ratio is changed all others remain constant.
These conclusions can only be considered to apply within the renge of
panels tested.

P
1. At very low values of I 1 (long panels that fail by column

c

bending), the stress developed by the panels increases with an increase
in by/ty because an increase in the height of t%e stiffeners provides
increased columm strength. For high values of T 1
thaet faill by local buckling), however, the stress generally decreases

as bw/tw increases because an increase in the height of the stiffeners
decreases the local-buckling strength.

Py

(short panels

2. At very high values of (short panels that fail by local

c
buckling), an increase in the ratio bH/tw tends to decreass the stress

developed by the panels because an increase in the width of the stiffeners
tends to decrease the local-buckling strength.

P
3. Except at very low values of ﬁxz; (long panels that fail by
c

columm bending), the stress developed by the test panels tends to increase
as bs/ts is decreased because a decrease in the stiffener spacing in—
creases the local-buckling strength.

Langley Memorial Aeronautical Laborsatory
National Advisory Committee for Aercnautics o
Langley Field, Va., February 2, 1948



"

6 . NACA TN No. 1553

REFERENCES

1. Rossmen, Carl A., Bartone, Leonard M., and Dobrowski, Charles V.:
Compressive Strength of Flat Penels with Z-Section Stiffeners.
NACA ARR No. 4B0O3, 194k,

« 2. Schuette, Evan H.: Charts for the Minimum-Welight Design of

2hs-r Aluminum—Alloy Flat Compression Panels with Longitudinal
Z-Section Stiffeners. NACA ARR No. L5F15, 1945.

3. Schuette, Evan H., Barab, Sauly and McCracken, Howard L.: ‘ }
Compressive Strength of 24S-T Aluminum-Alloy Flat Panels with
Longitudinal Formed Hat—Section Stiffeners. NACA TN
No. 1157, 1946,

24s-T Aluminum—Alloy Flat Panels with Longitudinal Formed
Hat—Section Stiffeners Having e Ratio of Stiffener Thickness
to Skin Thickness Equal to 1.00. NACA TN No. 1439, 1947,

4, Hickmen, William A., and Dow, Norris F.: Compressive Strength of \j

5. Lundquist, Eugene E., and Gottlieb, Robert: A Study of the
Tightness end Flushness of Machine—Countersunk Rivets for
Aircraft. NACA RB, June 1942.

6. Schuette, Even H., and Roy, J. Albert: The Determination of
Effective Column Length from Strain Measurements. NACA ARR
No. Li4F2L, 194k,

7. Hu, Pal C., Lundquist, Eugene E., and Batdorf, S. B.: Effect of
Small Deviations from Flatness on Effective Width and Buckling
of Plates in Compression. NACA TN No. 1124, 1946,

8. Templin, R. L., Sturm, R. G., Hartmann, E. C., and Holt, M.:
Colum Strength of Various Aluminum Alloys. Tech. Paper
No. 1, Aluminum Res. Lab., ALCOA, 1938.



NACA TN No. 1553 7

__J{
]
J
-
n
.
(i
|
J
C

Figure I - Cross section of a test panel
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Figure 2.- Panel after failure.
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TABLE }

TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH ;! =0.39 , gﬂ = 0.6
8 "

Elonina.l proportions are given in pu'nnr.hasts:l

Proportiona of test specimens Teat data
L or N
ty ty bg by by E (Xsl) s Ve
(in.) ¥ s Ty By (in.) tg Obsarved [ Adjusted tkai) | (xst}
{0.040)] (0.39) (2?) (20) (0.6)
o.o0h0 | 0.392 25.1 19.9 0.60 3.14 31.3 29.6 3.7 1,878
.gzg L3808 25.8 20.3 .61 5.28 (1.349) n.2 28.8 13,0 859
. .gss 28,0 19.% .61 &.10 - - 23.0 086
LOka .389 FL% (ggio .60 12.53 - - 1.8 217
0 .378 2n.0 30.6 .59 5.31 - -- 33,2 911
.gé% .%76 23, 0.6 .20 5.30 (1.430} 3.7 33.0 32,1 .530
. 5y 23. .2 .60 18,26 -— — i1.0 .21
040 82 2k,0 30.5 .60 21,35 14,3 15,4 i5.5 1o
(40}
. 378 23. 80,6 .60 7.6 - - R 611
.ozg ;1 2%.2 80,2 .61 12.5% (1.499) 28.0 27.0 22.; .38
.00 a1 23.9 Bo.k .60 20. 27.2 27.7 29.k .ZIé
080 3 23.8 bo,2 .60 30.76 - - 21.8 .10
(60)
o 78 23.8 61, .60 12, 14, 15.6 25.2 3
.oig .380 23.0 60.; .61 2°'§é (1.621) 1 _2 12.7 22.3 1 %
gzg 37e 24,6 61.2 .60 33. 14.x 14.9 as.1 .119
. 376 23.8 50,6 .60 13.0 13.3 i6.8 .OR%
(35) (20)
039 39 5.5 20.3 .62 2.93 26.0 26.6 3.3 1.291
033 9 32.0 19.7 N 4.83 (1.275) 23.3 23.3 30.2 813
039 93 3.8 20,4 .62 7.69 23.5 23.3 26.5 Juk7
.039 393 34,5 19.8 .68 11.62 - - 16.1 L1R0
[$12] -
039 380 34,5 ;0.2 .60 L, g8 2u.6 22.9 29.9 821
039 .382 3.0 go.z .60 5.36 (1,342) 2l,1 22.1 29.1 476
033 .379 an.2 1.0 .gg 13.;2 25.6 2.9 27.6 L2kl
038 . 380 4.7 3.4 . 1§, -~ - 19,7 135
(%0)
.039 391 35.0 41,1 58 7.2 25.8 2 27.L .
. zo .392 g.o Lo, .20 12.0? (1.404) zz.s g;.o 27.0 .?g
.g&g 379 sz.é u0.8 .60 19,33 25.8 28.0 26.8 .i98
. 393 .5 ug, 4 .60 28.99 20.3 23.7 21. .105
(80)
Nl .;ss 4. h 60.9 .60 5.01 14,0 b ] 22.3 .28
.039 .388 34,5 60.9 .60 8.35 (1.510) lu,g 14.8 22.0 .16
.0 382 3&.6 60.2 .60 13.3; 13. 13.6 zl.3 .10
L0400 89 34,2 60.2 , 60 20. 12.9 1%.0 17,2 05
(50) )]
382 8.7 20.0 .6; 2.72 22.3 26.0 27.3 1.238
,039 580 29.0 20.0 6 5,66 (1,208) 15.7 15.1 26,2 . {o
033 1t Lz 8 20.4 .60 7.02 13.3 12.7 23.2 JLig
.039 . 385 49,2 20. 4 .60 10.58 15,2 13.8 i7. .20%
(20) R
039 .;95 51.0 go.a .60 4.29 14,7 15.4 26,1 \733
.0%% .396 EO'Z ;o.a .60 7.5% (1.262) 14,5 k.8 zz.o 421
039 .39k 9. 0. .60 12.17 14,4 8,3 2k .0 254
.039 . 381 48,6 30.5 .62 18.37 15.7 14,8 17.5 ,123
(40)
. 1. 4o, . . 18,3 1k, 2.6 R
.géé ;32 Eo.% uo.g .23 1?.53 .313) 13.& 12.3 23.6 .232
. 398 50, Lo.7 .60 12.9h 1;.9 16.1 23.3 .176
080 .398 50,0 40,1 .60 26.82 13.7 13.7 20, L 108
(60) -
0lo 349 49.3 56,2 .61 11,34 13.8 13.9 20,4 258
.039 ';:Z 49,2 91.7 .60 18.87 t1.50%) 15.8 12.7 20.7 157
0%9 . uq.g 61.0 .60 0.12 14 % 1k.9 18.8 .089
.387 ug, >0.7 .60 5.29 1;.3 .7 }ﬁ.ﬁ 3
(75) (20}
.0 . . 20. .61 2. B3 . 22.1 1.118
A AR I A N P T e e
. . . . . . . 7. 7.2 .32
.039 .232 73.8 19;9 .62 9.33 8.8 8.5 14,6 .;s
(30
olig 386 .6 0. 60 .0 13.% 12.9 22.9 678
.0%9 .;go ;;.o go.ﬁ 60 2.72 (1.189) £.6 8.1 22.0 .397
.0 .382 72.4 30.3 ] 10.84 g.0 Z.s 20.k .228
.0k0 £0 72.0 30.0 1 16.27 7.5 K] 180 138
4o}
.oko . 6. 1.0 6.11 . . 20.6 N3]
.gﬁg éég %g.g 33.2 '§§ ig.gz ‘1 1,229) Z.g i.% 21.0 .zga
. . . . . . . .0 . .
.olio 382 72.8 30.1 .60 24,18 7.8 7.4 fg é é Z
(60)
.0 378 . B .62 10.34 . . 18.8 .24
BB | | R o | B[ 3| B[
. . . . . . . .0 . .
oue | ush | e | gE5 | €S | BL:Z ] 22 | 55| %

é
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Figure 3.—Compressive strength of flaf panels with hat-section stiffeners.
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Figure 4.—Compressive sirength of flat panels with haf-section stiffeners.
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Figure 5-Compressive sfrength of flat panels with hat-section stiffeners.
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Figure 7.—Compressive strength of flat panels with haf-section stiffeners.
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Figure 8—Compressive strength of flat panels with hat-section stiffeners.
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Figure [2-Compressive strength of flot panels with hat-section stiffeners.
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TAELR 13
TEST DATA FOR FLAT PANELS WITH HAT SECTION STIFFENERS WITH %W = 1.25 , b x 0.6
ts by
Eominl.l proportions are given in pn.rontho.aﬂ
Proportions of test specinens Test data

Oy '1
- ty by by by & T (1) % | tAs
{in.)} %3 Ts ™ by (3n.) E Observed | Adjusted (ksi}} (ksi)

(o.040) | (2.25 (35) (20) (0.6

2 2 .0 . «36 . 2. 8.2 0.
.0 3 1.28% %E.o 20.2 % %.Ze (2.680) %2? §5‘5‘ ga.o th
039 1.20 3L.0 19.8 62. 11.5; - -- 25.2 245
039 1,19 23,8 ég;z . 17.3 19.3 18.0 0.8 .102

.0ho 1.240 2 0.2 62 6.91 - - . .
°0hg i?}éo 552 gg.z 2% :{ége (3.062) 52{.3 ;%2 gg; %%
036 | 1.2 3.2 (ioi 0 | 27:2] 358 27.9 2;:2 077

0

(v} .21 5i.l; Lo. .60 9.53 30.0 30.0 31.3 <35

.gl;g igz ; Ji gg.s .60 ég.as (3.375) - - ‘;‘3'% %
033 | 2995 | 382 | #9:3 . 37. 18.7 18.2 20.6 ~059

(60}

.0%9 1.205 3.2 61.0 60 | 1416 .6 15.1 2% .2 .198
0 1.200 . 60. .61 .1 .860 1k. . 23.1 118
3 a3 ?ﬁ.?:: 8 B oal (3.860) | 1L:3 13.; 3| 3
oo 1.220 Eg)z 19.8 62 L.27 2.1 22.8 36.6 T
ko | 17223 ﬁgia 15.8 . 7.1 (2.360) ggiz 2.5 3602 .383
0o 1.230 .6 19.6 6 11.23 . 27.1 50.2 .20
039 | 1215 | ko.1 ég;o . 17.00 19.j 21,5 21, oﬁ_
.0 1.188 L8.6 0. .60 6. 21. 21.0 .0 Jr2
.g§§ iig& thgg gg.g g 11.3% (2.710) %é 2.9 ?%.o .léhg
030 | 13, %9.0 (3815 .60 :Eg 19.5 18:?( 20:3 :'&%
039 .20 L9. to! 60 47 2 2 25.2 zg.z . 2
.329 i‘i?e lf% h.o.% .gg Jz.é 2 (3.000) ii §5.ﬁ g g 22
:053 1:183 ug:'r (6§):2 . 37.76 2(93'8 1329 253 :052
.0 1.1 6 60.8 .60 48 L. .2 22.6 .1
A el | o %.“ (3.470) ﬁ.ﬁ TR 2.2 | 24
. Zo 1. Ls.0 60. .60 | 38, o1 Jig.s 2.2 .061
.0Lo 1.202 47.6 60.6 .60 | 57.92 13.6 o3 18.1 .035
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TABLE 1k
TEST DiTA FOR FLAT PANELS WITH HAT-SECTION STIFFENEHS WITH W = 1.25 , 23 = 0,8
ts by
Eloninll proportions are given in pnrenthonu]
Proportions of teat spsoimens Teat data
L %or Py
tw ty bg by by V3 T (xn1) % |tV
(1n.) | *g T > 5w ] (in.) %5 Gbaerved | Adjusted (ks1) | (ka1)
. .2 20 0.

w.g)%'& %ﬂs (m% (.& Lh.58 35.2 347 %i 0.693
<039 1.203 3.9 20.2 .37 7.60 (2.6L45) -— -— 36. ;06
039 | 1.20 3l..0 20.2 82 | 12.16 - - 52.2 226
.039 | 1.198 3) .8 20.6 .78 { 18.15 19.3 19.2 2. .099

{30)
.0 1.221 2 0.6 .80 22 28.8 . . 458
.oag %.ggﬁ g;.% gg.é .gg iz.gg (2.985) 32,2 §Z.2 gg.g .%E
1068 | 1:530 5476 30,2 .81 | 28.83 26.5 26.5 21.8 .072
(Lo)
0 1.188 . 0.l 81 . 22. 21.6 28,8 .
32% 11190 %2 1‘8.3 82 %?6)5% (3.250) §$§ 28 281 i.e:h
2039 | 1.39L it holg .81 59Ia£ 20.6 23:8 83 2059
(60)
.0 1.1 .0 60.8 .81 91 12, 12.0 21. .1
e % oy 61 3 ga (3.640) ! 12.6 21.% .1gg
3 13.8 20. .060
1 1%.1 16.1 =031
1.1 19.8 R L.«55 25. 23.3 35, <590
.g;g i’%zo g%:g §§.a .g{ 1;.30 (2.352) gg.g ;g.g ;g:é . 3&
2035 | 1.193 18.6 204 w80 | 3%:08 21.2 20.0 2201 .093
(307
040 | 1.216 2 0.2 .80 .1 25.6 25.2 2.1 386
HEIEIE IR RIS A AR A
'35 1:199 £3:¢ iy 8o | 28:82 1.5 19.3 2i.0 063
1407
.03 1.202 9.2 Lo.8 .80 9.84 20, 29, 27.7 2
.0 3 1.193 tg.% 329.8 82 | 16.33 (2.930) 21. 2 .2 22.5 .1
040 1.22; Eo. 9.6 .80 [ 2611 20.2 21.0 5 .095
2029 | 1,21 c.8 (5gi2 81 | 39,12 19. 19. 20.7 .050
.0h0 | 1.222 K 60.8 .80 .96 3. 13.1 21.0 .
SIUE | B 5| BRE| e | B3| 8| 83 |
000 | 1i16g 7.3 61.5 . 2382 12.0 10.8 127 029

@
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TABLE 15 —
TEST DATA FOR FLAT PANELS WITM HAT-SECTION STIFFENIRS WITH ;1 = 1,25 , E% =1,0
8
Eominul proportions are given in pn‘onthueﬂ
Proportions of Vtoat specimans B Test data
P
L or i
tw b 25 b > Ve i3 (ks1) % e
(in.) } T3 Ts Ty By (in.) ts Obaerved | Adjusted (xs1) | (xs1)
(o.040) | (1.25) t;E) (20} (1.0)
.039 1.214 4.3 20.4 1,00 4,70 32.7 33.0 36.6 0.647
.039 1.204 35.1 20. .98 7.89 (2.617) - - 35.1 .378
.039 1.190 33.0 20. .99 | 12.61 30.8 29.6 32. .21
,080 1.198 34.6 (21.0 .96 | 1%.87 20.2 1%.9 21.2 .09
30)
.039 1.19 4.8 0.6 .98 46 27. 26. 2. 410
.039 1.22 55.1 %0.1 1.3& 15.44 (2.920) 25.2 26.3 ga.z 287
.039 1.216 33.2 30.3 1.01 | 19.84 28.3 28.9 29.8 .1%0
.039 1,201 34,0 30. 1.00 | 29.70 20.7 19.6 22.2 .070
140)
.0 1.19 4.4 40.9 1.00 | 10.07 13,9 13.8 26.6 .266
.o§3 1.153 %u.s 40,6 1.02 | 16.82 (3.150) 13.0 12.9 26.1 .156 .
.039 1.193 4.0 40.8 1.01 | 26.93 1z.9 18.0 25.2 .094
.039 1,212 33.8 39.3 1.02 . 3% 16.9 16.8 21.5 .054
(60)
.039 1.212 34,2 60.6 1.02 | 15. 8. 8, 20.0 o180
. Eo 1.210 33.6 60.0 1.00 25.%3 {3.472) s.g e.g 20.2 .osg '
.ozg 1.200 3.2 60.8 1.00 | 40.%2 9.4 9.0 18.7
. 1.218 34.2 60.1 1,00 | 61.22 .2 9.0 1k,
(20) (20)
.039 1,200 8.4 20.2 1.04 4, 74 2k 1 22.8 3.0 .538
.olo 1.210 Le. 6 20.0 1.04 7.79 12.348) 23.5 24,4 313.4 .322
.040 1,218 u9 .4 19.8 1,00 | 12.i3 2k.3 23.7 29.1 d7e
.039 1,200 49.6 20.5 .97 | 18,63 19.0 18,4 20.9 o8l
(30)
.039 1.145 46.6 30.6 1,01 7.4 25.0 22.2 31.4 .356
.039 1.196 ug. g 30.6 .92 12.25 (2.640) 2&.7 22,5 31.0 212 .
.039 1.203 Lg, & 29.8 1.0 19.58 24 & 23.8 28.3 .122
.039 1,198 4g.2 30.8 1,00 | 29.53 19.8 18.5 20,9 .060
(40}
.0bo 1,228 49.9 45.0 1.00 | 10.06 16.2 16,2 25.8 '233 .
.040 1.217 4.1 40.2 1.00 | 16.8%2 (2.870) 17.5 16.7 25.6 .1
.039 1.203 51.9 41.4 .97 { 26.88 1z.2 16.4 23,7 .081
.039 1,201 50,0 (2giu 1.02 | 40,30 16,3 15,5 20,8 087
,olo 1.232 49.9 60.7 .99 | 15.34 . .2 19.8 .1
.0lo 1.2;h 49,1 60.4 1.20 22.60 (3.200) 13.2 12.1 13.5 .oig
.oho 1.196 49 4 60.2 1.00 | 40.85 9.5 9.2 1,1 . E
.oko 1.204 4g.5 60.8 .97 | 61.30 10.8 10.4 14,5 .02
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TABLE 16
TEST DATA FOR FLAT PANELS WITH HAT-SECTION STIFFENERS WITH :! = 1,25 , ;% = 1,2
S

Elominul proportions are given in pnrenthqhog

Proportions of test specimens Test data
P
Yar 1
kil bs by e ?‘i" 2 (kat1) % |vie
8 FS- " Wl (4n.) f; Observed | Adjusted (leal) | (st}
1.2 ) (20 (1.2)

(1.23% (;E.o 2032 1.20 %.e 26k 25.2 3L.8 0.291
i | | BS | nB|2S | o) B3R | 31| s
1.20h | 3L.5 20.0 | 1. 15.)40 211 20.5 3376 3

(30)
1.202 .8 0. 1.1 .6 19. 18. 1. -376
%.i9z ;g.g 29,3 §.§§ %%.63 {2.868) zg. 20.2 gz.i .ggo
1382 ;3:2 382 1.2% 3013& 20,0 19.6 2.8 .0
(}0)
1.188 . 6 1. 10, 19.8 20. 25.0 .

?gg ;ig ?@ %? %?? (3.070) ig ﬂj zg .%é
1335 | ek | 83| i | A3 2| 32 A | o

(60)
1.212 -} .6 1.21 | 15.6 2 1 19.2 1351
1.21% ;%.% 3.6 1.20 | 2 .og (3.340) §.2 §'6 19.1 . 3B
1.222 35, 61.l 1.18 2%.6 el 2 1%. .8§h
1.204 zﬁ.e .0 1,18 .gﬁ 8.2 8.2 135. 2023
1.184 ﬁg)h ‘28’0 1.2 8 25 2l 35.0 541
121 | E8.3 20.0 | 1.21 g:og (2.340) 25:3 2y 33.3 11
1.29% L8.3 20,1 1.19 | 12.77 25.5 23.2 29.5 173
1.212 5041 20,2 1,20 | 19,21 19.0 18,8 1.2 .083

(30} —
1.186 L8.l 30.7 1.20 7.28 18.7 18.1 29.6 32
1,198 Lo 30.1 1.21 | 12.64 (2.615) 19'8 18.5 29.4 <19,
1,200 0.0 30,2 1.20 | 20.23 20. 19.6 27. «11
1.202 EB.B 0. 1.19 | 30,30 18.6 17.7 zo.g .05

(40)
1.182 o1 0.2 1.20 | 10, 11. 11.0 . .2}
1,202 ﬂ;.o fo.h 1.20 17.;3 (2.820) 12.3 12.3 gﬁ.g .122
1.212 hg.z 0.0 1.20 | 27. 1.0 10.6 22,0 072
1.178 18,2 (;oio 1,20 . 1.0 12,5 18.0 039
1.20 . 1.0 1.20 { 15. .1 .0 18. 116
BT ed | EBIED | eaw | 2| 32| M3
1.208 53:3 6o | 120 221{2 1.6 77 131 021

é
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Figure [8-Compressive strength of flat panels
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